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VSHFLILFDWLRQFDQEHDFKLHYHGZLWKDPDJQHWWKLFNQHVVRI(팀mP,W
LV LQWHUHVWLQJ WR QRWH WKDW ZLWK WKLV FRPELQDWLRQ RI PDJQHW DQG
FRQWDLQPHQWVOHHYHWKLFNQHVVHVDQG(팀mPUHVSHFWLYHO\ WKH
DYHUDJHDLUJDSIOX[GHQVLW\FDOFXODWHGIURPILQLWHHOHPHQWDQDO\VLV
LV(팀T7KLVEHFDPHWKHILQDOGHVLJQRIPDFKLQH
,W LV DOVR XVHIXO WR FRQVLGHU LQ GHWDLO GHVLJQ  ZKLFK VKRZV
EHKDYLRXU WKDW LV UHSUHVHQWDWLYH RI WKDW IRU WKH KLJKHU EDVH VSHHG
GHVLJQV,QWKLVFDVHWKHLQLWLDOYDOXHRI'UFDOFXODWHGXVLQJZDV
(팀mP 7KH YDULDWLRQ LQ WRUTXH ZLWK PDJQHW WKLFNQHVV IRU WKLV
YDOXHRI'ULVVKRZQLQ)LJ$VZLOOEHDSSDUHQWLQWKLVFDVHWKH
RULJLQDOYDOXHRI'U IDOOVZHOO VKRUWRI WKH WRUTXHVSHFLILFDWLRQRI
(팀NP )ROORZLQJ LWHUDWLRQV D ILQDO YDOXH RI (팀mP ZDV XVHG
IRU 'U 7KH UHVXOWLQJ YDULDWLRQ LQ WRUTXH FDOFXODWHG E\ ILQLWH
HOHPHQWDQDO\VLVZLWKPDJQHWWKLFNQHVVIRUWKLVUHYLVHGYDOXHRI'U
LV DOVR VKRZQ LQ)LJ $Q LQWHUHVWLQJ IHDWXUHRI WKH IRUPRI WKH
FXUYH LQ )LJ  LV WKH SUHVHQFH RI D FOHDU RSWLPXP LQ PDJQHW
WKLFNQHVV LH (팀mP LQ WKLV FDVH 7KLV LV D FRQVHTXHQFH RI WKH
LQIOXHQFH RI WKH FRQWDLQPHQW VOHHYH WKLFNQHVV RQ WKH HIIHFWLYH
PDJQHWLF DLU JDS RXWZHLJKLQJ WKH EHQHILWV RI LQFUHDVHG PDJQHW
WKLFNQHVV$VLPLODUSURFHGXUHZDV UHSHDWHG IRU WKH UHPDLQLQJ
GHVLJQVZKLFKUHVXOWHGLQWKHHVWDEOLVKPHQWRIWKHVHULHVRIGHVLJQ
GHWDLOHG LQ 7DEOH  ,Q WKH FDVH RI GHVLJQV ZLWK D EDVH VSHHG RI
(팀rSP GHVLJQ WKH UHTXLUHGSRZHURI (팀k:FRXOGQRW
EHDFKLHYHGZLWKLQWKLVVHWRIFRQVWUDLQWVWKHPD[LPXPDFKLHYDEOH
EHLQJ (팀k: 7KLV VKRUWIDOO FRXOG EH RYHUFRPH E\ UHOD[LQJ WKH
FRQVWUDLQW RQ WKH D[LDO ZKLFK LV OLPLWHG E\ WKH  DVSHFW UDWLR
FRQVWUDLQW LPSRVHG 7KH WRUTXH GHQVLW\ DQG SRZHU GHQVLW\
YDULDWLRQVZLWKPDFKLQHEDVHVSHHGUDWLQJIRUWKHVHWZRVHULHVDUH
VKRZQLQ)LJVDQGUHVSHFWLYHO\
$VZLOOEHDSSDUHQWIURP)LJWKHUHLVDSURJUHVVLYHGHFUHDVH
LQ WRUTXH GHQVLW\ DV WKH EDVH VSHHG IRU WKH GHVLJQ LQFUHDVHV
(YHQWXDOO\ WKH WRUTXH GHQVLW\ GHFUHDVHV DW D IDVWHU UDWH WKDQ WKH
LQFUHDVHVLQVSHHGOHDGLQJWRDQRSWLPXPEDVHVSHHGVSHFLILFDWLRQ
LQWHUPVRISRZHUGHQVLW\QDPHO\(팀rSPIRUWKLVSDUWLFXODUVHW
RIFRQVWUDLQWV
7KHWUHQGVREVHUYHGFDQEHDQDO\WLFDOO\LQWHUSUHWHGE\GHULYLQJ
WKHH[SUHVVLRQIRUWRUTXHGHQVLW\XVLQJ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(팀APPVHULHV
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7KHDYHUDJHPDVVGHQVLW\ LVPDGHXSIURPDFRPELQDWLRQRIFRUH
GHQVLW\ PDJQHW GHQVLW\ DQG FRSSHU GHQVLW\ ZLWK GXH DFFRXQW RI
WKHFRLOSDFNLQJIDFWRU7KLVDYHUDJHPDVVGHQVLW\ZLOOLQHYLWDEO\
YDU\ ZLWK GLIIHUHQW SURSRUWLRQV RI WKHVH FRQVWLWXHQW FRPSRQHQWV
+RZHYHUIRUPDFKLQHGHVLJQVFRQVLGHUHGWKHYDULDWLRQLVVPDOO
IURPDPD[LPXPRI(팀kJPí WR DPLQLPXPDW WKHKLJKEDVH
VSHHG HQG RI (팀kJPí $OWKRXJK WKH YDOXH RI (팀kJPí LV
VRPHZKDWVSHFLILFWRDVSOLWUDWLRRIWKLVSRWHQWLDOO\KDVVRPH
YDOXH PRUH EURDGO\ LQ PDFKLQH GHVLJQ IRU VLPSOLILHG PDVV
HVWLPDWLRQ
&RQVWDQWFXUUHQWGHQVLW\DQGHOHFWULFDOORDGLQJGHVLJQ
)XUWKHU VHULHVRIGHVLJQVZHUHHVWDEOLVKHGEXW LQ WKLVFDVHZLWKD
IL[HG FXUUHQW GHQVLW\ RI (팀APP DQG WKUHH GLVFUHWH OHYHOV RI
HOHFWULFDO ORDGLQJ QDPHO\ (팀APP (팀APP DQG (팀APP
,QWKHVHVHULHVRIGHVLJQVWKHVSOLWUDWLRLVQRWIL[HGDVZDVWKHFDVH
SUHYLRXVO\ 6WDUWLQJ IURP  VKRZQ SUHYLRXVO\ IRU WKH WRUTXH LQ
WHUPVRI WKH URWRUPDJQHW RXWHU GLDPHWHU'U WKH HTXDWLRQ FDQEH
UHDUUDQJHGWR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:KHUHDVWKLVPLJKWDSSHDUPRUHVWUDLJKWIRUZDUGVLQFHWKHHOHFWULF
ORDGLQJ LV VSHFLILHG WKH H[SUHVVLRQ VWLOO FRQWDLQV WKH D[LDO OHQJWK
)RUWKHLPSRVHGFRQVWUDLQWRIDQDVSHFWUDWLRRIWKHD[LDOOHQJWK
LV HTXLYDOHQW WR WKH VWDWRU RXWHU GLDPHWHU ,Q RUGHU WR DGGUHVV WKLV
GLIILFXOW\WKHVL]LQJLVIXUWKHUGHYHORSHGLQWR
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ZKHUH KEL LV WKH VWDWRU EDFNLURQ WKLFNQHVV ZW LV WKH VWDWRU WRRWK
ZLGWKDQGWKHUDGLXV5KDVWKHIROORZLQJH[SUHVVLRQ
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ZLWKKWLSEHLQJWKHERWWRPWKLFNQHVVRIVWDWRUWRRWKWLS(TXDWLRQ
FDQEHXVHGWRVROYHIRU'UDOWKRXJKLWVKRXOGEHUHFRJQLVHGWKDW
VHYHUDORIWKHWHUPVVXFKDVZWDQGKWLSDUHOLQNHGWR'UDQGKHQFHD
QXPHULFDODSSURDFKLVUHTXLUHG+DYLQJHVWDEOLVKHGDQLQLWLDOYDOXH
RI'UWKHVDPHLWHUDWLYHDSSURDFKXVLQJILQLWHHOHPHQWDQDO\VLVZDV
XVHGWRDUULYHDWWKHVHULHVRIGHVLJQVIRUHDFKRIWKHWKUHHVSHFLILHG
OHYHOVRIHOHFWULFORDGLQJ
7KH WRUTXH GHQVLW\ DQG SRZHU GHQVLW\ YDULDWLRQ ZLWK VSHHG
UDWLQJ IRU FRQVWDQW HOHFWULF ORDGLQJ DQG FRQVWDQW FXUUHQW GHQVLW\
GHVLJQV DUH VKRZQ LQ )LJ  DQG  UHVSHFWLYHO\ $V ZLOO EH
DSSDUHQW IRU WKLV QHZ VHW RI FRQVWUDLQWV WKHUH DUH PDQ\ PRUH
GHVLJQV ZKLFK QRW FDSDEOH RI PHHWLQJ WKH SRZHU VSHFLILFDWLRQ
HVSHFLDOO\ DW ORZ HOHFWULF ORDGLQJ ZKHUH PDFKLQHV XVXDOO\ KDYH
ODUJH GLDPHWHUV WR PHHW WKH WRUTXH VSHFLILFDWLRQV DQG WKXV ELJ
FRQWDLQPHQW WKLFNQHVV 7KLV LOOXVWUDWHV WKH FULWLFDO UROH WKDW WKH
PHFKDQLFDO SURSHUWLHV RI WKH FRQWDLQPHQW VOHHYH KDYH RQ SRZHU
GHQVLW\ $V ZDV WKH FDVH ZLWK WKH FRQVWUDLQW RI D IL[HG VSOLW UDWLR
DQG VWDWRU FXUUHQW GHQVLW\ WKHUH LV D PDUNHG UHGXFWLRQ LQ WRUTXH
GHQVLW\ZLWKWKHEDVHVSHHGRIGHVLJQDQGDJDLQDQRSWLPXPEDVH
VSHHGLQWHUPVRISRZHUGHQVLW\LVDFKLHYHG
&RQVWDQWKHDWIOX[SHUXQLWRIFRUHEDFNVXUIDFHDUHD
8OWLPDWHO\ LW LV XVXDOO\ WKHUPDO FRQVLGHUDWLRQV WKDW OLPLW SRZHU
GHQVLW\ LQ HOHFWULFDO PDFKLQHV :KHUHDV WKH FRQVWDQW FXUUHQW
GHQVLW\FRQVWUDLQWVFRQVLGHUHGDERYHSURYLGHDUHDVRQDEOHSUR[\RI
FRQVWDQW ORVVGHQVLW\ LQ WKHZLQGLQJ WKH\GRQRWFRQVLGHU WKHIXOO
WKHUPDO FRQVHTXHQFHV RI VSHHG LQFUHDVHV ,Q WKH ILQDO VHULHV RI
GHVLJQV WKH FRSSHU DQG LURQ ORVV IRU HDFK GHVLJQ RSHUDWLQJ DW LWV
ORDGSRLQWZDVFDOFXODWHGDQGWKHGHVLJQGLPHQVLRQVLWHUDWHGXQWLO
WKHWRWDOORVVSHUXQLWRIFRUHEDFNVXUIDFHDUHDFRQYHUJHGRQRQHRI
WZRSUHVFULEHGYDOXHVRI(팀k:PDQG(팀k:P7KHIRUPHULV
WKHYDOXHDFKLHYHGZLWK WKHYHU\ ILUVWGHVLJQFRQVLGHUHGKHUH LH
(팀rSP EDVH VSHHG GHVLJQ ZLWK D VSOLW UDWLR RI  DQG D UPV
FXUUHQWGHQVLW\RI(팀APP ,Q WKLVGHVLJQRQO\FRSSHU ORVVDQG
LURQORVVZHUHFRQVLGHUHGDVKHDWVRXUFHV3DUDVLWLFORVVHVVXFKDV
$& ZLQGLQJ ORVV URWRU PDJQHW ORVV DQG PHFKDQLFDO ORVVHV OLNH
IULFWLRQORVVDUHQRWFRQVLGHUHG
,Q HDFK FDVH WKH FRSSHU ORVV ZDV FDOFXODWHG RQ WKH EDVLV RI
URRP WHPSHUDWXUH UHVLVWDQFH DQG WKH FRUH ORVVHV DW WKH UDWHG
RSHUDWLQJSRLQWXVLQJDILQLWHHOHPHQWVLPXODWLRQRYHURQHHOHFWULFDO
F\FOH LQFRPELQDWLRQZLWKDQHOHPHQWE\HOHPHQWDSSOLFDWLRQRID
WLPHGRPDLQ ORVV VHSDUDWLRQ PRGHO RI WKH W\SH GHVFULEHG LQ >@
7KHPDWHULDOVSHFLILFFRQVWDQWVDGRSWHGZHUHWKRVHIRU9DFRIOX[
FREDOW LURQ IURP >@ 7DEOH  VXPPDULVHV WKH UHVXOWLQJ GHVLJQV
ZKLOH)LJDQGVKRZWKHUHVXOWLQJYDULDWLRQLQWRUTXHDQGSRZHU
GHQVLW\
 (IIHFW RI DVSHFW UDWLR RQ WRUTXH GHQVLW\ DQG SRZHU
GHQVLW\YDULDWLRQ
7KH HIIHFW RI DVSHFW UDWLR RQ WRUTXH GHQVLW\ DQG SRZHU GHQVLW\
YDULDWLRQ ZDV LQYHVWLJDWHG VSHFLILFDOO\ LQ WHUPV RI HVWDEOLVKLQJ D
IXUWKHUVHULHVRIGHVLJQWRWKHVDPHVSHFLILFDWLRQEXWZLWKDOHQJWK
WRGLDPHWHUDVSHFWUDWLRRIIRUDIL[HGFRQVWDQWVSOLWUDWLRRI
DQGDIL[HGUPVFXUUHQWGHQVLW\RI(팀APPLHWKHVDPHGHVLJQ
FRQVWUDLQWV DV WKRVH XVHG LQ VHFWLRQ  7KH VDPH FRPELQHG
DQDO\WLFDODQGILQLWHHOHPHQWPHWKRGZHUHXVHGIRUPDFKLQHVL]LQJ
DQG UHILQHPHQW DQG WKH PDJQHW WKLFNQHVV ZDV RSWLPLVHG LQ WKH
VDPHPDQQHU
$VLQGLFDWHGIURPWKHRXWSXWWRUTXHLVOLQHDUO\SURSRUWLRQDO
WR D[LDO OHQJWK/D EXW SURSRUWLRQDO WR WKH FXEHRI URWRUGLDPHWHU
'XH WR WKHIDFW WKDW WKHPDFKLQHYROXPHLVSURSRUWLRQDO WRVTXDUH
RIWKHSURGXFWRIWKHVWDWRURXWHUGLDPHWHUDQGD[LDOOHQJWKWKHQIRU
)LJ ௒ 7RUTXH GHQVLW\ YDULDWLRQ ZLWK PDFKLQH VSHHG UDWLQJ FRQVWDQW
HOHFWULFORDGLQJGHVLJQ

)LJ ௒ 3RZHU GHQVLW\ YDULDWLRQ ZLWK PDFKLQH VSHHG UDWLQJ FRQVWDQW
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D FRQVWDQW VSOLW UDWLR GHVLJQ FULWHULD GRXEOLQJ WKH D[LDO OHQJWK
FDQQRWDFKLHYHDQHTXDOUHWXUQLQWHUPVRIDUHGXFWLRQLQPDFKLQH
YROXPHXQGHU WKH VDPH WRUTXHRXWSXW UHTXLUHPHQW DQG LQHYLWDEO\
WKHRYHUDOOPDFKLQHVL]HZRXOGLQFUHDVHZKHQFKDQJLQJWKHDVSHFW
UDWLR IURP  WR  7KLV TXDOLWDWLYH GLVFXVVLRQ LV VXSSRUWHG E\
WKH EHKDYLRXU H[KLELWHG LQ )LJV  DQG  DW WKH ORZ VSHHG HQG
ZKHUH WKH PDFKLQH VHULHV ZLWK  DVSHFW UDWLR KDV ORZHU WRUTXH
GHQVLW\DQGSRZHUGHQVLW\WKDQDFRUUHVSRQGLQJPDFKLQHZLWKD
DVSHFW UDWLR +RZHYHU DW WKH KLJK VSHHG HQG ZKHUH WKH HIIHFW RI
FRQWDLQPHQW WKLFNQHVV FRPHV VWURQJO\ LQWR SOD\ WKH EHQHILW RI
KDYLQJ VPDOOHU URWRU GLDPHWHU IRU PDFKLQH VHULHV ZLWK  DVSHFW
UDWLR VWDUWV WR \LHOG GLYLGHQGV $ERYH FHUWDLQ VSHHG UDWLQJ WKH
WRUTXH GHQVLW\ DQG SRZHU GHQVLW\ RI D PDFKLQH GHVLJQ ZLWK 
DVSHFWUDWLRDUHJUHDWHUWKDQLWVFRXQWHUSDUWZLWKDDVSHFWUDWLR
$VDOVRVKRZQ WKHDVSHFWUDWLR LVDEOH WR\LHOGYLDEOHGHVLJQV
7DEOH(? .H\SDUDPHWHUVRIWKHPDFKLQHVHULHVZLWKFRQVWDQWKHDWIOX[SHUXQLWVXUIDFHDUHD
0DFKLQHEDVH
VSHHGUDWLQJUSP
(OHFWULFDOURWRU
GLDPHWHUPP
6WDWRURXWHU
GLDPHWHUPP
6WDWRUWRRWK
KHLJKWPP
&XUUHQWGHQVLW\
$PP
6SOLWUDWLR $[LDOOHQJWKPP
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